In contrast to previous literature, which looks at the effect of democracy on long-run growth or short-run volatility of growth, we examine the effect of political institutions on medium-term growth episodes. These are episodes of accelerations and decelerations that characterise the growth experience of most developing countries. We find that the effect of political institutions on growth is asymmetric across accelerations and decelerations, and that democracies do not necessarily outperform autocracies in a growth acceleration episode, though they are likely to prevent large growth collapses. When we disaggregate the type of autocracy, we find that partybased autocracies outperform democracies in growth acceleration episodes, though they do not limit the fall in the magnitude in growth deceleration episodes in comparison to democracies.
I. Introduction
Whether democracy causes long-term economic growth has been a matter of theoretical and empirical debate. A large literature has examined the relationship between democracy and economic growth, without reaching any firm conclusions. From a theoretical perspective, strong economic growth is possible under both autocracies and democracies. Positive economic growth may occur in autocracies if the autocrat is a 'stationary bandit (that) has an encompassing interest in the territory he controls and accordingly provides domestic order and other public goods' (Olson 1993, 569) . A leader in a democracy may also have a similar interest in providing law and order, and other public goods (Saint-Paul and Verdier 1993; Benabou 1996; Lizzeri and Persico 2004) . Democracy can also provide a natural check to the power of kleptocratic leaders, reduce social conflict and prevent powerful political groups from monopolising economic opportunities (Acemoglu and Robinson 2012) .
Autocratic leaders are also likely to have an adverse effect on growth if the autocrat has a sufficiently short time horizon, so that it would be in 'his interest to confiscate the property of his subjects, to abrogate any contracts he has signed in borrowing money from them, and generally to ignore the long-run economic consequences of his choices' (Olson 1993, 572) . At the same time, democratisation may hurt economic growth if this leads to distortionary redistribution (Alesina and Rodrik 1994; Persson and Tabellini 1994) . In addition, interest groups politics are more prevalent in democracies, and their presence can lead to stagnation (Olson 1982) .
The large empirical literature that has studied the democracy-growth relationship has also not found an unambiguous result (Doucouliagos and Ulubasoglu 2008; Kelsall 2014) . In one of the early empirical contributions to this literature, found that the overall effect of democracy on growth is weakly negative, using repeated cross-sections for 84 countries. A similar finding is obtained by Tavares and Wacziarg (2001) , also with cross-sectional data. On the other hand, Rodrik and Wacziarg (2005) and Persson and Tabellini (2007) find a positive effect, using panel data. 1 Persson and and Tabellini (2009) find that the cumulative number of years that a country spends in democracy has a positive effect on economic growth. More recently, Acemoglu et al. (2014) find a sizeable and robust effect of democracy on economic growth using annual panel data and generalised method of moment estimators for 175 countries for 1960-2010. Their estimates suggest that a country that switches from non-democracy to democracy achieves an increase in GDP per capita of about 20 percent in the subsequent 30 years. This magnitude of income gain is not particularly large, suggesting that the effect of democracy in increasing per capita incomes is quite muted.
A related literature has examined the effect of democracy on the short-run volatility of growth. Building on the conjecture of Sah (1991) that autocracies are likely to show more variability in performance than democracies, a set of papers in this literature show that democracies have lower volatility in growth rates than autocracies (Weede 1996; Almeida and Fereira 2002; Mobarak 2005; Yang 2008; Easterly 2011) . However, this literature has not been able to explain why some autocracies have shown rapid growth, while some autocracies have observed large growth collapses. Neither is it clear from this literature whether there are differences in the economic performance of democracies versus autocracies over upswings in economic growth relative to downswings in economic growth.
A recent literature on the empirics of growth has shown that long-run average growth rates hide distinct medium-term episodes of successful growth and growth failures (Jones and Olken 2008) . 2 This literature has highlighted that economic growth in developing countries is characterised by 'boom and bust' growth, with frequent shifts in growth regimes from stagnant or declining growth to accelerations in growth and back again to decelerating growth (Easterly et al. 1993; Pritchett 2000; Rodrik 1999; Hausmann et al. 2005 and 2006; Arbache and Page 2007; Jones and Olken 2008; Aizenman and Spiegel 2010) . As Pritchett et al. (2016) show, the income gains and losses during these episodes of growth are large, with the top 20 growth accelerations in developing countries having a net present value (NPV) magnitude of 30 trillion dollars -twice US GDP, and the top 20 growth decelerations accounting for 35 trillion dollars less in NPV of output. 3 In this paper, we ask whether political institutions are causally related to the magnitude of growth in accelerations and deceleration episodes.
Therefore, in contrast to the previous literature, which has either looked at the relationship between democracy and long-term growth on one hand, and the relationship between democracy and short-run volatility of growth on the other hand, we examine the political determinants of medium-term growth that is reflected in the large income gains and losses we observe in growth acceleration and deceleration episodes. We also examine whether the effects of political institutions are asymmetrical across growth acceleration and growth deceleration episodes.
A further question we address in this paper is whether the heterogenous growth outcomes that we observe in autocracies relative to democracies can be related to the type of autocracy. Drawing from the literature that argues that party-based autocracies may have attributes that are likely to be more conducive to growth than other types of autocracies (Cheibub et al. 2010 ; Gelhbach and Keefer 2011), we 2 Furthermore, as Acemoglu et al. (2008) note, the positive association between democracy and long-run economic development may be driven by historical factors that shaped the divergent political and economic paths of different societies, so that democracy may not be causal to economic growth. 3 Individual country examples illustrate how significant these income gains and losses can be in a growth episode. The growth deceleration that began in Malawi in 1978 and lasted until 2002 cost each person cumulatively almost 10,000 dollars. On the other hand, the growth acceleration in Indonesia that started in 1967 and lasted until 1996 increased incomes per person cumulatively by almost the same amount (Pritchett et al. 2016) . study whether party-based autocracies are likely to yield a larger magnitude of growth in a growth episode, as compared to other types of autocracies.
Our units of analysis are growth episodes, which are identified by discrete breaks in the country's rate of economic growth. A large literature has attempted to identify breaks in growth rates using subjective rule-based (filter-based) or statistical methods. We follow Kar et al. (2013) , who provide a unified approach to identifying multiple breaks in growth rates, combining filter-based and statistical methods. Following this approach, we obtain 314 growth episodes for 125 countries from 1950 to 2010 with comparable Penn World Tables GDP per capita data.
The dependent variable in our empirical analysis is the magnitude of growth in the episode (which we define as the 'episode magnitude'), which is the product of the actual growth rate in the episode relative to counter-factuals and the duration of the episode. In this paper, we use a procedure for estimating episode magnitude that takes into account the actual growth dynamics that we observe in the time-series data on GDP per capita. Episode magnitude of growth in any particular episode will be higher, the higher the duration of the episode, or the higher the actual growth rate as compared to a counter-factual growth rate.
We find clear evidence that democratic regimes are more likely to yield higher magnitudes of growth. However, differentiating between growth acceleration and growth deceleration episodes, we find that there is no discernible difference between democracies and autocracies in causing larger growth acceleration episodes. Instead, democracies have a significant effect in preventing large growth collapses, as compared to autocracies. This finding is in accordance with the theoretical literature, which suggests that we should not expect any performance difference between autocracies ruled by leaders with long-term time horizons and democracies. On the other hand, democracies prevent the worst excesses of a predatory leader (as such a leader is likely to be voted out of office), as compared to autocracies where there are no checks on the predatory power of a dictator.
We then disaggregate authoritarian regimes by type of regime, and show that partybased authoritarian regimes outperform personalist, military-based and monarchic authoritarian regimes in their effects on growth in such episodes. On the other hand, there is no discernible effect of the type of autocracy on episode magnitude in a growth deceleration episode. Again, our results are in accord with the theoretical literature, which highlights the importance of the type of autocracy in understanding the effects of regime type on growth.
II. Identifying growth episodes and estimating episode magnitudes
An episode-based analysis of growth is different from the Barro-type growth regressions or other standard regressions of long run growth in two different ways. The first difference is that in standard regressions, the period over which growth is measured is decided in an ad hoc manner (say a decade) while episode-based approaches have to precisely define how to identify the length of an episode. The second difference is that while average growth rates are a suitable measure of the impact of growth in the standard regressions, they are not so in episode-based approaches, as the duration of episodes (which vary widely) is as important as the growth rate in this approach. In this section, we use a procedure to identify growth episodes proposed by Kar et al. (2013) and introduce the concept of 'episodemagnitude' that we have defined as a measure of the impact of a growth episode. This measure combines in an intuitive way the impact of a change in the growth rate due to the episode, and the duration of the episode. Thus for example, an acceleration to a modest growth rate which is sustained over decades may have a larger episode-magnitude than a high but short-lived burst of growth.
Identifying growth episodes
Moving away from explaining long-run growth averages to explaining transitions between growth regimes necessitates the knowledge of the timing of the breaks in economic growth. Following Pritchett (2000) , a set of recent studies attempted to identify breaks in growth rates of GDP per capita for countries with comparable income data. Two distinct approaches have been developed by this literature. The first is a 'filter-based' approach that identifies growth breaks on the basis of subjectively defined rules. Using this approach, Hausmann et al. (2005) studies breaks that involve growth accelerations; Hausmann et al. (2006) studies growth collapses; and Aizenman and Spiegel (2010) studies takeoffs -periods of sustained high growth following periods of stagnation. The second approach is based on statistical structural break tests that uses estimation and testing procedures to identify growth breaks in terms of statistically significant changes in (average) growth rates. The studies that have adopted the 'statistical' approach have used the BaiPerron (BP) methodology (1998), which locates and tests for multiple growth breaks within a time-series framework (Jones and Olken 2008) .
Both approaches have serious shortcomings that call for a better alternative. The limitation of the filter-based approach is well known -the use of filters predetermined by the researcher is ad hoc, and leads to a lack of consistency in the identification of breaks across papers that use the filter-based approach. On the other hand, a significant shortcoming with the statistical approach is that it is limited by the low power of the Bai-Perron test, which leads to the rejection of true breaks which are suggested by the behaviour of the underlying GDP per capita series (Berg et al. 2012 ). Kar et al. (2013) propose an approach that provides a unified framework for identifying breaks in economic growth drawing from filter-based and statistical approaches. We provide more information on the Kar et al. approach Kar et al. (2013) provides a list of all 314 breaks identified by country and year of break.
Estimating the episode-magnitude of growth accelerations and decelerations
We define the episode-magnitude as the magnitude of the gain (or loss) in per capita income by the end of the episode, as a result of the growth in the episode. Equivalently, it is the product of (i) the additional growth during the episode and (ii) the duration of the episode. The additional growth during the episode is the difference between the actual growth rate during the episode, and a predicted counter-factual growth rate of the economy, had it not transitioned to this particular episode.
How do we predict this counter-factual growth rate? One simple (although naive) prediction is that the growth rate would be what it was in the last episode (no change). This prediction however, ignores a very robust ''stylised fact' about mediumterm growth rates, i.e., the tendency of these growth rates to 'regress to the mean'. Like other volatile variables, such as returns on financial investments, medium-term growth rates have been shown to have very low persistence and hence, for example, high growth in the current period increases the possibility of lower growth in the future (Easterly et. al 1993; Pritchett and Summers 2014) . In terms of growth episodes, this implies that a predicted counter-factual growth rate can do much better than a 'no change' assumption, by adopting some version of regression to mean.
Based on these considerations, we propose three predicted 'counter-factual' growth rates, i.e.: (a) the growth rate in the previous episode reflecting the idea of 'no regression to mean'; (b) the world average growth rate during the episode reflecting the idea of 'complete regression to mean'; and (c) a predicted growth rate based on the idea of 'partial regression to mean'. The 'partial regression to mean' growth rate uses a regression for each country/episode to allow 'predicted' growth to depend on a country's initial GDP per capita, the episode-specific world average growth and a flexibly specified regression to the mean (we provide more detail on how we estimate the episode magnitude of growth under the three counter-factuals in the online appendix). Figure 1 illustrates the estimates of the episode magnitude for the three counterfactuals for the case of an acceleration from low growth to high growth. In this (hypothetical) case, the 'no regression to mean' counter-factual implies a very large magnitude, the 'complete regression to mean' counter-factual a small magnitude (as the post-acceleration growth is not much higher than the world average). The 'partial regression to mean' counter-factual will essentially be a regression-determined weighted average of the two and hence will tend to be between the two extremes. When using the 'Complete regression to mean' or 'Partial regression to mean' counter-factual a growth acceleration could have a negative magnitude (or a growth deceleration a positive magnitude).
Our preferred specification is the PRM counter-factual. Zero regression to the mean (no change) or complete regression to the mean, while easy to understand, impose strong and empirically unsupported assumptions about the actual dynamics of growth, which is characterised by strong but not complete regression to the mean (Pritchett and Summers 2014) We have estimated the episode magnitude of growth for all 314 episodes, based on the three counter-factual growth rates and these are reported in the Online Appendix (Tables A1 and A2 ). Our estimates of episode magnitude are differences in natural log units of changes in GDP per capita of end of episode actual versus the counterfactual growth rate. So an episode magnitude of 0.20 in log unit of GDP terms implies that GDP per capita is 20 percent higher at the end of the episode, as compared to the relevant counter-factual growth rate. For our empirical exercises, we will be using the two episode-magnitudes based on the idea of regression to mean. Figure 2 gives a kernel density estimate of these two measures, representing the underlying statistical distribution for these variables. The figure on the left-hand side of the panel represents episode-magnitudes where the counter-factual is the world average growth rate (complete regression to mean). The figure on the right-hand side of the panel shows episode-magnitudes for which the predicted counter-factual reflects partial regression to mean. The two figures are significantly similar to each other, having a central tendency that is close to zero, and most of the density symmetrically distributed between -1 and 1.
Figure 2. Distribution of episode magnitudes
Source: Our calculations.
III. Relationship between political regimes and the episode magnitude of growth
As stated in the introduction, a large theoretical literature has looked at the relationship between the political regime and economic growth. In this section, we develop two hypotheses from this theoretical literature in understanding the effects of political regimes on the magnitude of growth in growth episodes. To start with, consider two types of autocrats, one a leader with a long-term vision and a commitment to enact institutional reforms and policies that are likely to be growth- Kernel density estimate enhancing (such as Deng Xiaoping in China). 5 The second type of leader has a short-term vision (perhaps because he is in an unstable political environment where he may lose power), and engages in high levels of predation (such as Mugabe in Zimbabwe) (Clague et al. 1996) . In an autocratic regime, both types of leader have limited checks on their power to engage in growth-enhancing or growth-limiting policies (Olsen 1993) . 6 In the first case, a large episode of growth acceleration is likely to result, while in the second case, there is a likelihood of a growth collapse. In contrast, a leader in a democracy has strong constraints on his/her power, with a large number of veto players in the political system (North and Weingast 1989) . This does not allow him/her to enact growth-oriented policies with the same degree of freedom as the growth-oriented autocrat. 7 Moreover, for a leader in a democracy, the long-term benefits of growth-oriented policies and reforms need to be balanced against the possible repercussions that such policies may have for the leader politically, if these policies and reforms are seen as being unpopular among the electorate or if the reforms lead to diminution of the rents that vested interests obtain from the prevalence of previous policies and sets of institutions (Krueger 1974). 8 Given the possibility of losing power in a future election, leaders in democracies are less willing to take risks in economic policy that may be necessary for rapid growth to ensue, as compared to autocracies. Further, democracies allow 'some degree of public deliberation that increases the portfolio of information about politically costly policies, thereby preventing leaders from advocating bold economic strategies' (Chandra and Rudra 2015, 258) . This would suggest that democracies are unlikely to outperform autocracies in growth accelerations.
At the same time, the higher constraints on the democrat's executive power, as well as the potential threat of losing power in future elections, prevents him/her from engaging in the kind of predation that one may observe with an autocrat with kleptocratic tendencies (or if the leader in a democracy does engage in predatory policies that lead to a fall in income, there is a high chance that the leader will lose power in a future election) (Geddes 1999; Quinn and Woolley 2001; Burke and Leigh 2010; Justesen and Kurrild-Klitgaard 2013) . In contrast, in autocracies, leaders with short-term time horizons and a high discount rate may be willing to engage in predation, with the expectation that the autocrat is not likely to be in place for too long. Therefore, it is possible to argue that while leaders in democracies are unlikely to follow policies or act in ways that lead to large growth collapses, autocrats do not 5 As Londegran and Poole (1990) note, even authoritarian governments have powerful incentives to promote growth, not out of concern for the welfare of their citizens, but because poor economic performance may lead to their removal by force. 6 As De Luca et al. (2015) show, autocrats may obtain support from elites if they can generate higher growth rates than under democracies, effectively reducing any threat to their staying in power. 7 As Jones and Olken (2005) note,'democracies may be able to prevent the disastrous economic policies of Robert Mugabe in Zimbabwe or Samora Michel in Mozambigue; however, they might also have constrained the successful economic policies of Lee-Kwan Yew in Singapore or Deng Xiaoping in China' (p. 862). 8 For example, trade reforms which may increase economic growth in the medium term may be unpopular if they lead to job losses or the reduction of profits of protected politically influential firms.
have the same constraints on abusive power, which suggests that democracies are unlikely to observe growth decelerations of the magnitude that autocracies do.
How autocrats behave with respect to long-term commitment to growth versus shortterm predation would also depend on the type of incentives as well as the constraints that they face. In party-based autocracies, leader succession is typically institutionalised within the party structure, leading to lower uncertainty on what investors may expect when one leader makes way for the next (Wright 2008a) . This also allows party-based autocracies to have long time horizons, as the death of a leader does not imply the end of credible commitment from the leadership to a set of policies or institutions (Clague et al. 1996) . In contrast, in personalist, monarchic and military-based autocracies, leader succession is typically informal and ad hoc, leading to significant uncertainty on the part of the leader as to when (s)he will be removed (Geddes 1999) . This leads to short time horizons on the part of the leader, providing a strong incentive to him/her to engage in predatory and distortionary economic policy, and a weak commitment to institutions such as protection of property rights (Wright 2008b) .
A second feature of party-based autocracies that makes them qualitatively different from non-party-based autocracies with respect to growth outcomes is that leaders in party-based autocracies use ruling party institutionalisation as a commitment device to investors (Gehlbach and Keefer 2011) . By solving collective action problems within the ruling elite through institutionalisation, autocrats signal their intention not to expropriate from investors who are members of the ruling party (as happened in China in the post-Mao area). Thus, party-based autocracies are more likely to observe higher investment than non-party-based autocracies, leading to higher growth.
We sketch out our argument on the effects of political institutions on magnitude of growth in growth episodes in Figure 3 . Let g be the magnitude of growth (which goes from negative to positive values) and X be a measure of political institutions (such as Polity) where higher X implies greater democracy, and countries can be classified as autocracies or democracies depending on a threshold level of X, denoted as X* (in the case of Polity, the threshold is zero). Let L be a variable that captures the characteristics of the political regime/leader that matter for growth -such as the length of the time horizon of political leaders, or the extent of predation of the leader, and the higher the L, the more positive are the characteristics of the political leader for growth. Autocracies are more likely to have leaders that are in both sides of the distribution of L, with very high L (stationary bandits) or very low L (roving banditsthat is, L greater than L+ or lower than L-. On the other hand, democracies are constrained by checks on the executive that limits the possibility of very high or very low L. The relationship between g and X at different levels of L is shown by the curved line in Figure 3 .
Following our argument on the limits of leaders in democracies to follow policies that can lead to very rapid growth in accelerations, or large collapses in decelerations, we hypothesise that when it comes to growth decelerations, democracies are less likely to see large growth collapses, as compared to autocracies (that is, democracies are bounded in the lower limit of L on how negative g can be in deceleration episodes, as shown in Figure 3 ). Further, we hypothesise that when it comes to growth accelerations, party-based autocracies are more likely to have the political characteristics necessary for rapid growth, as compared to democracies or other types of autocracy (so that such autocracies are more likely to have L greater than L+ , and would have higher g than democracies, as shown in Figure 3 ).
Figure 3. Growth magnitude outcomes in autocracies and democracies
Source: Our illustration.
Thus, our discussion leads us to the following two hypotheses: 
IV. Empirical strategy
Our interest centres around the causal effect of the political regime on the magnitude of growth in the growth episodes we have identified from Section II. To test our two core hypotheses, we estimate regressions of the following generic form:
Where the subscript i denotes country, and j the growth episode in question for country I; gm ij is our episode magnitude measure as discussed in Section II for country I and episode j, P ij is the measure of the political regime, X kj is a vector of controls, δ j are year effects (where the year is when the growth episode began for the particular country), and e ij is the error term.
Equation (1) does not make any distinction between growth accelerations and growth decelerations, and makes the restrictive assumption that the effect of political regimes on the magnitude of growth in acceleration and deceleration episodes is identical. We relax this assumption by estimating the effect of the political regime on episode magnitude in growth accelerations and decelerations separately, as follows:
Here, gm a and gm d are the episode magnitudes in growth accelerations and growth decelerations, respectively.
As a measure of the type of political regime, we use POLITY, from Polity IV. This measure goes from -10 to +10, with regimes coded as -10 to 0 characterised as autocracies and regimes coded from 0 to +10 characterised as democracies. 9 In addition to POLITY, we use a measure of the degree of constraints on the executive (XCONST), and capture the extent of institutionalised constraints on the decisionmaking powers of chief executive, either individuals or collectivities. 10 This measure has been widely used in the empirical literature on institutions and growth as the preferred measure of the degree that there are institutional mechanisms of credible commitment on the part of the state (Acemoglu et al. 2001; Besley and Persson 2011) .
We use the values of POLITY and XCONST in the beginning year of the growth episode to address potential reverse causality issues -that is, the possibility that higher growth leads to better quality political institutions, or that output contractions lead to more open political institutions (Burke and Leigh 2010) . However, though we rely on ordinary least squares as our primary method of estimation, we also use instrumental variables estimators as a robustness test.
To assess the effect of type of autocracy on episode magnitude, we use the classification of autocracies in the data-set compiled by Geddes, Wright and Frantz (GWF, 2014) . GWF identifies 280 autocratic regimes during the period 1946-2010 in independent countries with more than one million inhabitants in 2009. Each countryyear is coded autocratic, democratic, ruled by a provisional government charged with overseeing a transition to democracy, not independent, occupied by foreign troops, or lacking a central government. Autocracies are then classified into dominant-party, military, personalist, or monarchic autocracies, depending on whether the leadership group in control of policy, leadership selection and the security apparatus is in the hands of a ruling party (party-based autocracies), a royal family (monarchy), the military (rule by a military institution) or a narrower group centred around an individual dictator (personalist dictatorships). We use the classification of type of autocracy at the beginning of the episode provided by GWF (each type of autocracy is coded as a dummy variable -1 if the regime is of a particular type, 0 otherwise; we create a dummy variable for non-party-based autocracies, where the dummy is 1 if the autocracy is personalist, monarchic or military, 0 otherwise).
The literature on drivers of growth outcomes is large. In line with Chandra and Rudra (2015) , we include other variables whose exclusion would produce omitted variable bias. Our control variables are those that are standard in the growth empirics literature -the log of initial per capita income at the beginning of the episode to capture conditional convergence (Barro and Sala-i-Martin 1992) , trade openness (that is, exports plus imports as a ratio of GDP) (Frankel and Romer 1995; Sachs and Warner 1995; Dollar and Kraay 2004,) , resource rents as a ratio of GDP) (Isham et al. 2005) , commodity price shocks 11 (Burke and Leigh 2010) , conflict intensity, 12 ethnic fractionalisation (Montalvo and Reynal-Querol. 2005) 13 and latitude (Sachs and Warner 1997) . We would expect that trade-openness will have a positive effect on growth magnitude. On the other hand, the effects of resource rents and commodity price shocks on the magnitude of growth is indeterminate -a resource boom or a surge in commodity prices may lead to a boom in economic growth, but 11 We measure the latter as the difference in the average of real commodity prices three years after the onset of the episode and the average of real commodity prices for the three years before the onset of the episode. 12 Conflict intensity is the number of armed conflicts in a given year, as reported in the UCDP/PRIO armed conflict data. 13 We use the Alesina et al. (2003) measure of ethnic fractionalisation.
could also have more likelihood of a growth collapse, due to over-investment in the initial years of the growth episode. Conflict intensity, ethnic fractionalisation and latitude may have a negative effect on growth (Besley and Persson 2011; Alesina et al. 2003; Sachs and Warner 1997) . 14 We also use year fixed effects to incorporate common period shocks to GDP across all countries (e.g. an oil price increase or a global recession).
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V. Data and descriptive statistics Data
The data on political regimes are obtained from the Polity IV project hosted by the Centre for Systemic Peace) 16 and data on the type of autocracy is obtained from the Autocratic Regime Data project by Geddes, Wright and Frantz (2014) . 17 The data on per capita income, trade openness and resource rents is obtained from the World Bank's World Development Indicators. The data on commodity prices is obtained from Burke and Leigh (2010) . The data on the International Country Risk Guide (ICRG, 2013) protection of property rights (also to be used in the empirical analysis) is obtained directly from Political Risk Services (PRS).
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The data on conflict intensity, ethnic fractionalisation and latitude are obtained from the Quality of Government data-base.
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Descriptive statistics
We begin with looking at the top ten growth accelerations and growth decelerations ranked by the value of the episode magnitude obtained by the partial regression to the mean procedure (Table 1 ). The largest growth acceleration episode occurred in Taiwan from 1962 to 1993, with Taiwan's GDP per capita 170 percent higher than it would have been had it grown at the predicted rate versus the actual rate. The largest growth deceleration episode occurred in Iran, from 1976 to 1987, with Iran's GDP per capita 176 percent lower than it would have been had it grown at the predicted rate versus the actual rate. We also observe that nine of the ten countries with the largest growth acceleration episodes were autocracies at the beginning of their episodes. Similarly, nine of the ten countries with the largest growth deceleration episodes were autocracies at the beginning of their episodes. Source: our calculations, Autocracy classification from Polity IV and GWF.
Interestingly, all the autocracies associated with the largest growth acceleration episodes are party-based autocracies, while the autocracies associated with the largest growth deceleration episodes are a mix of party-based, monarchic, militarybased and personalist autocracies. The higher variance in growth outcomes among autocracies as compared to democracies is also observed in Figure 4 , where we see autocratic regimes have had the largest booms, but also the largest busts, while growth outcomes have been far more bounded in both sides of the distribution for democracies.
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Figure 4. Distribution of episode magnitude of growth, by political regime
In Figures 5 and 6 , we plot the bivariate relationships between episode magnitude and POLITY, and between episode magnitude and XCONST, respectively. We observe a weak positive relationship between the magnitude of growth and democracy/constraints on the executive. 20 We classify democracies as those countries with a POLITY measure between zero and ten, and autocracies as those countries with a POLITY measure between minus ten and zero. Next, we examine whether the average magnitude of growth in an episode differs by political regime (Table 2) . While the average magnitude of growth across all episodes is negative for both autocracies and democracies, democratic regimes perform better than autocratic regimes on average across all episodes, with a lower average income loss (-0.005 versus -0.068) and a lower standard deviation (0.326 versus 0.438). However, disaggregating the data by growth accelerations and decelerations, we find that autocratic regimes have a higher magnitude of growth in growth accelerations than democratic regimes, suggesting in a boom, autocracies see higher income gains than democracies. At the same time, the standard deviation of the episode magnitude is higher in autocracies than democracies, indicating the higher volatility in growth outcomes for autocracies.
In contrast, in growth decelerations, autocracies witness larger income losses than democracies (an average episode magnitude of growth of -0.358 for autocracies, as compared to -0.256 for democracies), again with a higher standard deviation (0.292 for autocracies versus 0.211 for democracies). This suggests that a focus on the average effect of democracy on growth outcomes is misleading, as autocracies are likely to observe larger booms, as well as larger busts, than democracies. Note: Episode magnitude is the change in log unit of GDP at the end of the episode as compared to the counter-factual.
Source: Our estimates.
Do growth outcomes differ by the type of autocracy? Table 3 suggests that they do, with party-based autocracies likely to witness a higher magnitude of growth on average across all episodes as compared to military regimes, monarchies and personalised autocracies (an average of 0.004 for party-based autocracies, as 
VI. Results
We now turn to the estimation of equations (1), (2a) and (2b). Table 4 presents the summary statistics of the variables included in the regressions and Table 5 presents the main results. In columns. (1) and (2), we present the results of the basic specification of equation (1) estimated with ordinary least squares, without controls (initial level of per capita income, trade/GDP, resource rents/GDP, and commodity price shocks, conflict intensity, ethnic fractionalisation and latitude), but with the year fixed effects included in the regressors. We first estimate equation (1) with the POLITY measure and then with XCONST as our key right-hand side (RHS) variable. We find that democracy as well as higher degree of constraints on the executive has a positive and significant effect on the magnitude of growth. When we add the control variables in columns (3) and (4), the main results do not change -the coefficients on POLITY and XCONST are positive and significant. This suggests that, on average, more democratic regimes are likely to observe a higher magnitude of growth.
The first of our core hypotheses is that democracy and constraints on the executive are likely to have a different effect on growth accelerations as compared to growth decelerations. To test this hypothesis, we estimate equations (2a) and (2b), with controls and year effects, with POLITY and XCONST included in turn as the key explanatory variable. We present these results in columns (5) and (6) for growth accelerations, and in columns. (7) and (8) for growth decelerations. We find that POLITY and XCONST do not have any discernible effect on the magnitude of growth during a growth acceleration -the coefficients on these two variables are statistically not different from zero, both with and without controls. However, both POLITY and XCONST are positive and statistically significant for growth decelerations. This supports our hypothesis that democracy and the constraints on the executive and political competition matter more in limiting negative growth episodes than in enhancing positive growth episodes. Thus, the greater the extent of democracy and the constraints on the executive, the less likely is the possibility of growth collapses, without any discernible change in the likelihood of growth booms.
With respect to the control variables, trade openness as expected has a positive effect on growth magnitude. Resource rents have a positive effect on magnitude of growth in acceleration episodes, but do not limit the loss in income in growth deceleration episodes. Conflict intensity does not affect the magnitude of growth in acceleration or deceleration episodes. Ethnic fractionalisation has a negative effect on growth magnitude in deceleration episodes, but not in acceleration episodes. Commodity price shocks and latitude do not have any discernible negative effect on growth magnitude. The initial level of per capita income has a negative effect on magnitude of growth in growth accelerations, but not in growth decelerations, suggesting that conditional convergence is more likely to be observed in growth acceleration episodes than in growth deceleration episodes.
Robustness tests
Our preferred measures of political institutions are the continuous measures of democracy and constraints to the executive, as in Polity IV. Would our results change if we used a discrete measure of democracy, such as in Cheibub et al. (2010) ? 21 We present the results using the Cheibub et al. measure instead of the Polity measures in column (1) of Table 6 , and find that as in Table 5 , democracies do not do better than autocracies in growth accelerations, but limit the loss in income as compared to autocracies in decelerations.
One other possibility with our main regression results, as in Table 5 , is that both the magnitude of growth and our key political institutions are correlated with unobserved country characteristics. This is a remote possibility, as the maximum number of episodes for any country is four, and the average number of episodes per country is two. Nevertheless, to test for this possibility, we include country fixed effects in our set of controls (column (2)). Here, and in the rest of the robustness tests (Table 6) , we focus on the constraints on the executive as our preferred variable to capture political institutions. 22 We find that the coefficient on constraints to the executive remain statistically significant at the 1 percent level (column (2)).
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A third robustness test we perform is whether our results are sensitive to the exclusion of the truncated episodes (i.e., episodes which begin in 2002 and end in 2010, due to lack of data availability after that year). Dropping all post-2002 episodes, we find no change in our finding that constraints on the executive have a positive and statistically significant effect on episode magnitude for growth deceleration episodes, but there is no such positive effect for growth acceleration episodes (column. (3)).
One other possibility of omitted variable bias is that our measures of political institutions may be correlated with the quality of economic institutions, and it is the latter which may explain the association we have found so far between our preferred measures of political institutions and the magnitude of growth. To address this possibility, we include the ICRG measure of the protection of protection rights that is commonly used in the econometric analysis of the effects of institutions on economic growth (Acemoglu, Johnson and Robinson 2001; Rodrik, Subramanian and Trebbi 2004) . This measure is only available from 1984, and so we confine our analysis to growth episodes which begin in 1984 or later. We find that our main finding -that higher constraints on the executive limit the likelihood of large growth collapses, but do not necessarily increase the likelihood of large growth booms -is remarkably 21 The Cheibub et al. measure categorises countries as democracies for a particular year if there are contested elections in the country in that year.
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In all our robustness tests, we also used POLITY as the key RHS variable, with no change in our results. 23 We also examined whether our results are sensitive to our calculation of the magnitude of growth using the 'unconditional predicted' counter-factual growth rate. As a robustness test, we used our estimates of episode magnitude using the 'world average' counter-factual growth rate, and find that there is no change in our results. robust to the inclusion of economic institutions on the RHS and to the reduction in the sample (column. 4)).
A further issue of concern is that growth collapses are more likely to see a switch in the political regime (say, from an autocracy to a democracy or vice versa) than growth booms, so that the role of the political regime is ambiguous in growth decelerations as compared to growth accelerations. To address this possibility, we only retain episodes where there has been no switch in the political regime during the duration of the episode. We present the estimates in column. (5). We do not find any change in our results, even when we omit episodes where there has been a change in the political regime.
A further robustness test we perform is to see if our results are sensitive to the inclusion of high-income OECD countries in our sample. It could be argued that most high-income OECD countries which have been democracies for a long time have also seen less volatile growth in the post-World War II period (that is, less boom and bust growth). Their inclusion may bias the result on the positive effect of democracy on income loss during decelerations, purely due to the fact that countries with strong and established democracies are unlikely to witness large deceleration episodes. We re-estimate equations (2a) and (2b) by omitting episodes associated with all highincome OECD countries and find that our main finding remains with a sample of only developing countries (column (6)).
Would our results change if we simply use the difference between the actual growth rate during the episode and the counter-factual growth rate? We present our results with the growth rate difference on the left-hand side, instead of the episode magnitude (column. (7)). We find no difference in our main result -that a higher constraint on the executive has no discernible effect on growth accelerations, but limits the fall in income in growth decelerations.
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As a final robustness test, we explore the possibility that there may be reverse causality in the positive relationship between our core political institution variable and the episode magnitude, with the positive growth episodes (or less negative growth episodes) leading to greater state capacity (as captured by the strengthening of the constraints that are placed on executives) and democratisation (Burke and Leigh 2010) . To address the possibility of reverse causality, we use two squares least squares (2SLS) estimates and a novel instrument that we draw from Persson and Tabellini (2009) , who show that a higher stock of democratic capital implies a lower probability of autocracy in the future. We use the stock of XCONST at the beginning of the episode (cumulatively aggregated from 1958 onwards or from the first year that that the data for the variable was available in Polity IV). The stock of democratic 24 Does XCONST have a differential effect on the duration of growth as well? We find that the coefficient on XCONST is insignificant for growth accelerations and weakly significant at the 10 percent level for growth decelerations, suggesting that most of the effect of political institutions on the episode magnitude of growth is through their effect on changes in growth rates, rather than duration of growth episodes.
capital meets the exclusion restriction as it does not affect the magnitude of growth directly, but indirectly does so by influencing the probability that the regime is a democracy in the beginning of the episode. We construct the stock variable of XCONST, using the following formula:
, , 1 * 1 (3)
Where Stk (i,t) and Stk(I,t-1) is the stock value of XCONST in year t and t-1, and d is the depreciation rate (we use a 5 percent depreciation rate to start with, and experiment with 10 percent and 1 percent depreciation rates too).
The use of this instrument gets around the problems associated with the standard instruments that are usually proposed in the institutions literature, such as the settler mortality rate proposed by Acemoglu, Johnson and Robinson (AJR, 2001 ) and the ethnic fractionalisation measure proposed by Alesina et al. (2003) . The settler mortality rate has been critiqued as not being reliable (Albouy 2012) , while the ethnic fractionalisation measure may not meet the exclusion restriction as it directly affects growth outcomes, as we have already seen in our estimates in Table 5 (Montalvo and Reynal-Quirol 2005) .
The 2SLS estimates of the effect of XCONST on episode magnitude for growth decelerations is significant at the 10 percent level (column (8)). For growth accelerations, as with the OLS estimates, the coefficient on constraints on the executive is statistically not different from zero in the 2SLS estimate. Our finding that the coefficient on the core political institutions variable remains positive and significant in the 2SLS estimates increases our confidence that higher constraints on the executive are a cause and not a consequence of a lower likelihood of a fall in incomes during a growth collapse.
Finally, we look at the effect of type of autocracy on episode magnitude in Table 7 . We find that, along with democratic regimes, party-based autocracies lead to a larger magnitude of growth across all growth episodes (column (1)). 25 When we disaggregate episodes by whether the episode is an acceleration or a deceleration, we find that party-based autocracies and democracies are both likely to yield larger acceleration episodes (column (2)). 26 Interestingly, the effect of party-based autocracies on episode magnitude is larger than that of democracies. In contrast, in growth deceleration episodes, party-based autocracies do not perform better than other types of autocracies in preventing large growth collapses. The effect of democracy in reducing the magnitude of income loss in a deceleration episode, as found earlier, remains, even when we control for the type of autocracy. These results provide some support for our second core hypothesis: that party-based autocracies are likely to yield larger magnitudes of growth in growth episodes -however, we find that while party-based autocracies outperform non-party-based autocracies in growth acceleration episodes, there is no such difference in growth deceleration episodes. Here, democracies do better than all types of autocracies in preventing large income losses in growth deceleration episodes. (2a) and (2b) with democracies disaggregated by presidential, semi-presidential and parliamentary democracies. We find that the type of democracy does not matter in growth acceleration episodes, but that parliamentary democracies limit losses in income more than other types of democracies in deceleration episodes. Note: Ordinary least squares, robust standard errors; *,** and ***: significant at 10, 5 and 1 percent levels; we do not report the intercept term. Note: Ordinary least squares (except column (8)), robust standard errors; *,** and ***: significant at 10, 5 and 1 percent levels; Col (1) (5): Dropping all episodes where there is a switch from democracy/autocracy to autocracy/democracy; column (6): All OECD high income countries omitted; column (7): the dependent variable is the difference between actual growth during the episode and the PRM counter-factual growth rate; column (8): IV estimates, instrument for XCONST: stock of XCONST at beginning of episode. Note: Ordinary least squares, robust standard errors; : *,** and ***: significant at 10, 5 and 1 percent levels; column (1): All growth episodes; column (2): Only growth accelerations; column (3): Only growth decelerations. The residual categories here are all non-party-based autocracies.
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VII. Conclusions
In this paper, we take a fresh look at the democracy-growth relationship, focusing on medium-term growth episodes rather than long-run growth or short-run volatility of growth. Drawing from the theoretical literature, we hypothesise that democracies are not likely to outperform autocracies in growth accelerations, though they would prevent large growth collapses. We also hypothesise that party-based autocracies would be more likely to be associated with large growth accelerations than monarchic, military-based and personalistic monarchies. Using 314 growth episodes for 125 countries for 1950-2010 and a new measure of quantifying the magnitude of growth in episodes of growth, we find strong evidence in support of our two hypotheses. Our focus on episodic growth rather than long-run growth allows us to show that the effect of the political regime on growth is asymmetric across accelerations and decelerations. We find that the effect of political institutions on growth is asymmetric across accelerations and decelerations and that democracies do not necessarily outperform autocracies in a growth acceleration episode, though they are likely to prevent large growth collapses. We also highlight the importance of the type of autocracy in understanding the effects of regime type on growth. When we disaggregate the type of autocracy, we find that party-based autocracies outperform democracies in growth acceleration episodes, though they do not limit the fall in the magnitude in growth deceleration episodes in comparison to democracies.
Our findings have implications for both for the previous literature on the relationship between democracy and growth as well as the literature on democratic transitions. They suggest that, while democracy may indeed lead to higher per capita incomes in the long run (as has been found by Acemoglu et al. 2014) or reduce the volatility of growth in the short run (as has been found by Mobarak, 2005) , developing countries with democratic regimes are less likely to observe the rapid growth acceleration episodes that have been observed for certain types of autocracies, though they are less likely to suffer from the growth collapses that are prevalent in many autocracies. Further, our findings indicate that the transitions to democracy that we observe with increasing frequency in many parts of the developing world may not necessarily lead to rapid economic development, if the transition is from party-based autocracies to democracies. For the international development policy community, this suggests that it matters what type of autocracy is in place in a given country when pushing for democratic transition in that country. Kar et al. (2013) propose an approach that provides a unified framework for identifying breaks in economic growth drawing from filter-based and statistical approaches. They use a procedure for identifying structural breaks in economic growth that uses the Bai-Perron (BP) procedure of maximising the F-statistic to identify candidate years for structural breaks in growth with thresholds on the magnitude of the shift to determine which are actual breaks. This procedure involves the best fit of the BP method to the data in the first stage, and the application of a filter to the breaks identified in the first stage in the second stage. The magnitude filter was that the absolute value of the change in the growth rate after a BP potential break had to be (a) 2 percentage points if it was the first break, (b) 3 percentage points if the potential break was of the opposite sign of the previous break (an acceleration that followed a deceleration had to have accelerated growth by more than 3 ppa to qualify as a break) and (c) 1 percentage point if the BP potential break was of the same sign as the previous break, so if BP identified an acceleration that directly followed an acceleration (or deceleration that followed a previous deceleration) the magnitude had to be larger than 1 percentage point to qualify as a break. To estimate potential breaks, they assumed that a 'growth regime' lasts a minimum of eight years (as in Berg et al., 2012) . The use of shorter periods (e.g. three or five years) risks conflation with 'business cycle fluctuations' or truly 'short run' shocks (e.g. droughts). Longer periods (e.g. ten or 12 years) reduce the number of potential breaks.
Our procedure for estimating the episode magnitude of growth
Suppose we have a structural break in growth in year t that ends a previous growth episode. Also suppose the growth in the previous episode was g before that lasted for N b years and the growth in the current episode is g ep and this episode lasts N ep years. We define the episode magnitude of the current growth episode (where F denotes the episode) as the difference in logs between its actual GDP per capita (GDPPC) in year t+ N ep , and its counter-factual level. If natural log of GDPPC is y then the equation is:
1 By definition, the right-hand side of equation 1 is nothing but the product of the actual growth rate during the episode (relative to the counterfactual) and the duration of the episode. This definition of episode magnitude thus fulfils our criteria for a measure of the impact of a growth episode. Let us now formalise each of the three counter-factuals discussed above. is the prediction from a country/episode specific regression of growth for all countries j other than the country with the break on a constant plus initial GDP per capita plus previous growth. We use a spline to allow the coefficient on previous growth to be different whether the country's growth rate before the episode was higher or lower than the world average.
* * * * *
This functional form for the counter-factual growth allows for four things: (1) the constant α ep allows the world average growth rate to vary over time and be specific to the period of the episode to accommodate a global 'business cycle'; (2) regression to the mean is period specific; (3) regression to the mean depends on previous growth (as recoveries from negative/slow growth make have different dynamics that the slowing of accelerations), with the persistence coefficients, and capturing regression to the mean, if previous growth was below and above the previous world average growth rate, respectively (with c j =1 and d j = 1 if the previous growth rate of the country in question was lower and higher than the previous world average growth rate, respectively, 0 otherwise); (4) growth to depend on the initial level of income, given by the coefficient γ (without 28 The NRM growth rate is the coefficient from an OLS regression of ln(GDPPC) on a time trend over the pre-break period. 29 The world average growth rate is the average of the growth rates of all countries minus the country in question for the period of the growth episode.
conditioning variables this is not estimating 'conditional convergence') 30 . The error term of the regression is given by ε j .
The episode-magnitude of a growth episode, using the 'Partial regression to mean' as the counter-factual growth rate, is given by:
*
Basic summary statistics on growth episode magnitudes Table A1 gives the summary statistics for each of the three counter-factuals, by all growth episodes (314) and accelerations and decelerations separately. Table A2 gives our detailed estimates of the episode magnitude of growth based on our three counter-factuals: No change; Complete regression to the mean; and Partial regression to the mean. The estimates of growth episode magnitude are differences in natural log units of changes in GDP per capita of end of episode actual versus the counter-factual growth rate. So an episode magnitude of 0.20 in log unit of GDP terms implies that GDPPC is 20 percent higher at the end of the episode, as compared to the relevant counter-factual growth rate.
This table illustrates the importance of allowing for regression to the mean in the counter-factual. The median magnitude with the No Change counter-factual is 0.426 for accelerations and -0.439 for decelerations, as it presumes that, say, negative growth rates would stay negative rather than revert to, say, the world average. Once we allow for regression to the mean using either PRM or CRM (World average), the episode magnitudes are much smaller, with the median for PRM being 0.206 and for CRM being 0.187 for accelerations and the median for PRM being -0.245 and CRM being -0.205 for decelerations, respectively. ESID is a partnership of highly reputed research and policy institutes based in Africa, Asia, Europe and North America. The lead institution is the University of Manchester.
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